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Abstract 



PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary battery, in which a raw 
material which is inexpensive and rich in natural resources is used as a positive electrode active 
matenal. deterioration can be suppressed as much as possible under an environment where 
temperature is equal to room temperature or more, cycle characteristics and conservative 
charactenstics are improved under high temperatures, and preferable output characteristics are 
obtained. 

SOLUTION: This nonaqueous electrolyte secondary battery comprises a positive electrode 2 containing 
manganate oxide or composite oxide of lithium and manganese, a negative electrode 1 containing a 
material whereby doping/un- doping of lithium metal, lithium alloy, or lithium can be made and non- 
aqueous electrolyte, at least, LiBF4 having density of 2.0 mol/l to 5.0 mol/l is dissolved in non-aqueous 
solvent containing ethylene carbonate of 20 to 30% by volume. 

^ Data supplied from the esp@cenet database - 12 



.yabstract?CY=ec&IXj=en&PNP=JP11297354&PN=JP11297354&CURDRAW=0& 



ma^mnmf (jp) 



tSr it ^ (A) 



#^^11-297354 

(43)^BBB ¥^ll¥(1999)10^29B 



(SDIntCL^ 
H 0 1 M 10/40 
4/02 
4/40 
4/50 
4/58 



F I 

HOIM 10/40 A 
4/02 B 
4/40 
4/50 
4/58' 

SSES* m^m<D9i2 OL 8 M) 





<*gjpi0-96452 


(TDfflSA 


000002185 










(22)aiKB 


¥jSl0^a998)4^8e 




:«]at5iB;iiK4tiB;i 1 era? #35^ 
















*SC»a;t||X^fcffl;i|6TB7S35# v- 
















±m m 



































(54) mmoi^mi ^T^nmrnz^^^mk 

(57) [5?««j] 

<hfcLiBF<*^2. 0mol/l~5. Omol/I 




^jr[J3¥ 1 1 -2 9 7 3 54 



S*>|c^j!!Ktf>,-. 'P;fi<t'bL i BF,*t2. Omo I 
/1~5. Omo I / I <7)zSffiT-»«$nTi^C-5i«i;!kgi 

[0.0 0 1] 
[0 0 0 2] 

m^m.m^rji-'Ammmr^iimibibnxi'^^, R^m 
u^-7k^mk-:km.m.tLxii. ummm. -'■j'r)]^-h 

Y^'OL.mnM. ^)J■'^h.±-i^.mmif'%\i^i^.X\^^^. 

[0 0 0 3] •f-et), ^}^^K-MK:m&\t.. mmnM'^ 

^o)m^mm.T-m^<DmmtLx^mit^nx\>^^, 
[0 0 0 4] sfc. ifi^p. mmmi^i^mt^sczfrnmumit 
iz-z>\,^x]it^^mx'm'L>t)<m^-oxiso . ^(Dtmiiiy 

itmm^nxi,^^. 

[0 0 0 5] v^^ffj'j^'yA-AMmiti. m^it. lEm 
mmumm^^iti, $^^mmi&tLx^wf:^a\di^> 

[0 0 0 6] 

^WLT(.»S©tr. JH#1^5^7Jtig<, fiilSffit)g^t[T-fJ: 
[0 0 0 7] ^(Dtztb. C«'J5^e'An/'(JH-8l-&gs{t 



[0 0 0 8] ^fz. m^i^mm•^/u:/*J y i^^mmm 
<o-'Ammt. &&B.-D:k!^i3iX'$>^z.t. mti^mA^ 

c:*ae)giSta3j!iili-^A--i'yu 

•5, ^<ntzt>. dnemtveiij^-^A-f ^^^uv Kaaa* 

[0 0 0 9] <»:C-5*t, iE<S<i:LT"J5^r>A-v' 

i*^ibu^^mm.^miss.\mo i / 1 ti^xmrn-^-^it 

t4> |g 3 8 lil?B?t!l*tl&^ T'IfSie 2 A 1 7 , 2 A 1 8 
<r>^^mz7Fi-&nx\,^^^o\Z. iSMTfCtStriT. fiii? 

•5. 

[0 0 ro] c:<oj:o>ii«5STc*>itsfii?55!|$«-:-^-y-'f 
^^s^SLTLsii. mzi^m.xam.m^mzms^n'Si^- 

^^tzibh-^^i^n^. 
[0 0 11] ^Z.X. itfe^D<Jj^^i-mffi«igft>L i-BF 

A'^ii^iK%Mm^<r>m.mnt\^xm\'^tz^¥'!j K^'^^ 

fl!lfeS^$nTt»i). CO'J^^-^A-^Sfiiltiv ^»pri 
i:LTfflt^e>nSL i BF4*ts^{::^^Lf J:0^f^nc 
L i PF,S:m^Mi:bTfflti/^"J5^ii7A^;*c^ 

UT/H^^ytlJ5=■^AII^^®?i«. L i PF,i&®A?Eit 
LT/B(,>Ac'J5^'>A-^m?i!litt«EL.T. L i B F,« 
m^e^gc^TjtL i PF,«)^^e?S£^J;Ot><St>/i«>. 

[0 0 12] -eCT% ti£3l50mt»Cffii^TH 

^■&nTz^<r)x$>io . ■^mx-m.mffuz'^'^ts.wMn^sE 

[0 0 13] 



(3) 



f$Ba¥ 1 1 -2 9 7 3 5 



TV >/f >®{tfex« >ni^mim 
(0 0 15) mz: -4^m9iizg^^^-AmmiSi--'^Kmmz 

t>LiBF474<2. 0mol/l~5. Omol/1<D 

[0 0 16J dWcfcof-, ififi5iwtc^€.S{^7k®«?SJc— 
lP7k^^?Si{-*5v^T. ilft^}-»pja^a)ii5v^L i b 

■ i BF^(7))glE]autX5"U'>*— hW&^fitAi^ 

[00 17] CdT'. ±:8EtS§fK«igffi*<2. Omol 
*<5. Omo I / 1 J;0t);*:#-r^-5t. #7Km^(0 

[00 18] ^rz, ^7i(.mm^<nx.^\y>ti--!n^--h 

<r>^r\iKm&/im<tji^fzit>. miimm'^mfm^'^r^ 

tt»«x^u>*-5l^^— hro-g-Wffi*^3 o^ffl%<t ot> 
±^-r^^t. f&m.x'^^7\(~ummf)^ftimizu^rzsb. & 

[0 0 19] 

mm<nmm<r)mm] kt. ■^%m<r>^m.<r>j^mzz>\,\ 
T, mw\^^w^i^ts.tfi^nm\zmm-t^. 
[0 0 2 01 -^mmz%^^l^i^mm--■kMm■^. v> 

[0 0 2 1] *5S«HS:MfflUfcl|5zK®»¥S:r::;^tcqi 



o^ia%~3 o^fit%^^-rsil;*gfiKtt'fz. '>^c< t 

t>LiBF4*<, 2. Omol/l~5. Omol/I 

[0 0 2 2] C(73J;5{C. >^:55lJIUc;^^^^nSi>P*^fi«¥ 
«t-e>i. fa«¥KtLTL i BF4S;in^V COL i B F^ 
cDjai£;>><2. 0 mo 1/1-5. 0mol/li:;i$n 
•5. J:Oif*L<«. L i BF4«jgffiA<2. Omol 
/ I ~3. Omo I / I T-^S. 

[0 0 2 3] Li BF^tt. ?RjaM-:*WL/k^J-lC*fLT 
*3i&-C*0. SejKi^fllOT(l!iram»?ElT&-5L i P F,?? 

tefi^KiLT^ft^jimHEroiSt^L i BFii&rra^iS 

iig/Ht>s;ti*, mz. nmnzm-f^^'fifjHm'^Gi: 

[0 0 2 4] dC-e. gifff Eif^JBllE*^ 2 . Omol/I 
5. Omo 1 / 1 J;Ofc:*:f ■r^'^t. St2*:®fi?Sjtro«i 

fkii^^<fj.r)-r€^rztb, ^TunmrnAmmiz+^mm. 

[0 0 2 5] L*^fc. JijiliL/tJ:o{C, iJ^fEgUfr/Htr^e 

>ti—!n^— b*<$^7Kmmm<D±mzMLx 2 o^m% 
~3o^fa%-g^5fr$nTt'>-5. ■ 
[0 0 2 6] ciro^^jr. ^^m^mmi^k^^TKmMm 

t)-:!^^-—h&2 o^ia%~3 o^m%-^-^-r^z.i^iz 
Miz-r^ c iii)^x^. mmm.^idjssimizfti^^-^^ c 

tii^X-^^i 

[0 0 2 7] Z.CX'. xf^^>;<j-/}^^~— hro-&#a*< 
•5. 

[0 0 2 8] £t±ai'^fc<t^{;:, -A^ntm^mmLtzt^TK 
iSit^L 1 BF^^mmm.tuxm^K ^^^(Oi§;i,>x? 

L*>t>L i BF40JSffi&i;xf^L'>A-;}^^^-h 



WBa^F 11-297354 



[0 0 2 9] AjriJ. *55Wlc:;B(r>e)n-5^t57K»!i5J<kLT 

75:^!iK*<ffli'>e>n-5. mz. *ifintr/Ht^€.ns*7fc» 

(0 0 3 0] ft^liWfrli. ±m:Ji^l^>ti-^^-h£K 
i?h>JH, B^Kx^;i'-t>yolf^>S?;><^;i/4!?cD/i!lOTx 

[0 0 3 1] &.±(D^oumfii<r>m7i<.mmi&fi^'btt^y^ 

[0 0 3 2] JjsfgMJCfflt^en-SiE^li. -7>ji>m{t 

[0 0 3 3] V>:tf>®{t<^tLT«. A-M 
nOj. MnO,tV,OstO«J^#:, HfiJtia^^^KYt^l 
-e&-5MnOj- xVjOs (0<x^0. 3) ^*<^tf 

L i S:/Kll8|-r-5C:ttcJ;-:?T. ;^tf^;H^Sji!£ro A -Mn 

[00 34] u^'yA-7>:fj>m-^mmtLr\t. m 

L ixMn,.,04 (0<X^1. 33. O^Z^ 

0. 3 3). L i Mn,.,M,04 (MJiGe. Ti, N 

1. Z n2a:tXF eA^e>^c-5irfA^6jg«n-5)ifeM. 0<y 
<1) ^*<atfe>n-5. (f-trfc. L i C Oo.jMn,.,0 

Li,Mn,O4(0<x^l) trLi*'. Me 
«*. Zn«!^^H-yLfct©t>^tf6n-5. $?>IC. 

Mn,04 (0<x^l) CCo. Ni, C r^OTilSf^ 

^JH»ig«L i,Mn,04- xV,Os (0<x^0. 
3. 0<y^l. 5) fe^tfen-S. 

[0 0 3 5] cne.rou5^C'Av>;tf>ffl^^{i:^a. 



izmnftiEmm<^mi:Ui>, ua^ cn^uf^e^A-^^ 

iin6S:filfi)Etw*t:i:/5:iIiTJg^lx. 6 00'C~100 0 

[0 0 3 6] *f5qfJ{CiE®ffi-!^SttLTfflt^enST> 
;'/>!S!<t«)^'J^e'A-7>/f>«!^®{l;*^«, -S-OMf^ 

>!ert<gjX« U A-7 >;tf >ffi{t<^$:ffl l,^fc/fc515ljn 

[0 0 3 7] *fCE!3t-ffli^e.n.5^ei.«. u^^-j' 

A^S. U5^'^A-&<feX«U5^'>ASr H-y. 
[0 0 3 8] ±gSU^9A^^tLT«. U 5^ 

[0 0 3 9] ±fSU?^r>Ai&K-y, jittH-^-rsct 

[0 0 4 0] dCT, Slr^aiftK* (/N-K*-:1^» 

tit, 3ooox:m!Six-mmm^nx^mmiti'tj:^^^ 
mumx'&r). ^m^mitmm (y7h*-ij^» tit, 
2 8 0 o"c~3 0 0 ox:n&xmkm^nfimizmii)it 

[0 0 4 1] ±mmmmtmmm'^^i$.-r^rziib<nm 

AW-^T-&*, ctitt. z.a>y=7>mti^&Lm<t\^tz&i. 
m^mi)^. (0 0 2) nnoflnftnRid^o. 3 7nmK±. 

W^flgl. 7 0 e/ c c&CfX^mWAISi (DTA) T 
7 0 0X:)£KiL\zmtfi^.\d-i7^mtzt^\^^t^<bX&i>. 
[0 0 4 2] C10^l!l<75mf5JHf^i:LT^i. 
H/ClK?lt^*r-rS5}Ill If 5/ ^fdSE^g^r^tf^flgS* 

[0 0 4 3] B5fe5?lilfcf^/5=-«. X5"U 



(5) 



11-297354 



[0 0 4 4] Z,<nh^iSt\\\ivJ'(r>\\/Qm.'f-\XJ>^W^ 

0. 6-0. ^tL-^^^^m"^^^. 

[0 0 4 5] Ctl<b^5?llie*y5^{C?t^^^tJ1ifft^^® 
[0 0 4 6] m^^^. ±^m^'&{Z^r):sm\:^y'^{zmm 

[0 0 4 7] tim<r)^miz^r)mm^'^ts'^fim^mx 
Kk<r>^mtmz\^t>/3:^^o (0 0 2) mo:immm^^o, 

3 7nmKJbv M^I&l, 7 0g/cclUT, 

rr (DTA) T-7 0 Ot:W±(c:S?rt5E^t:-^^f$;^c/ci: 

izMm'^-r^:iLx% 'Mf&^n^mmuu(D coo 

2) iSIflfji^^O. 3 7 nm\^±h'r^llt7!)<X^^o L 

[0 0 4 8] mmmmmm'^nommm^Lx 

H>CMTlt;^f^O. 6^0. SX$>mm<. 

<Dimmi^\dy^{t^^(Dmmmm^noz.t{z^oW' 
[0 0 4 9] ^<Dj:ommMntLx\t. y^y-ju 

[0 0 5 0] ^/b. ^s^^g)^tK5g<7)^:lfEM^s^^>:c'5W^8 

UntLX\t. t^&0^]t3ih<D^LX^m'^^y^f)^miff 



[0 0 5 1] :i-)]^^-Jl. x^u>4^hA 

j]^h^j:r)mm m-^m^. ^^f£mm. Ts^-ixM 
m . mmm^. mm. {t^mm^^<Dmmzj:r>xm 
^n^h<D^. 't<D{\!i7{zumm{z'Mrs.r^}dy^^h 

[0 0 5 2] ^fz. m>^'it^mmntLx\t7f.^jmt 

-h. 3, s-z^/^^juyj^y-jmrn^f}^^^. 
[0 0 5 3] :itiib(r>m^Mimt. &km{t<r>m^iiknti4 
0 ox:nmxmiRx-^iEL. ^<r>ui&xiS!:}^T^ctx 
^'^mm±'^m^. i^^mitvxmfsmi^nLfzV^mtu 
0. ^(DWiS 0 ox:us^l^±<DumzrJ:^tm^^<DBKm 

nx$>^o 

[0 0 5 4] mWi(r>:Guk. tTty^^. 

.n^l^:^^<r>x^^. 
[0 0 5 5] ^<D{\^. \immMt\^x\:x±y^\^>. y 

x.±>h\y>. T>h^±>. hU:7ai-|/>, tfi/ 

:7^^>?>, tijwv/-ji. T^^Ji^>. yx,i'i^>. 
yx.±>hUi^>m<Df^i'^mmm<t'^^. ^<Dmm^h 
mm-^f&x&^o 

[0 0 5 6] i;k±<Dmnmmuu^m^^xmmJtm^m 

Lfzm. ^mm.m^p. ^i'MmmwAi^2 ox:, mmu 
iE9oo-'i3oox:. mmu^s^x(Dumm] o - 5 ik? 
mnis^<DMi-'XWtfSi'rnfft&i\.K mm. Wi^\z^-DX\^ 
&iim^^'^^\^x^&\^^. 
[0 0 5 7] f^^. )^Aikzwm\^rzmmMit&Lm'BLXswj 
smit&^m(D\h'^wM'x\mmmz u yit'tm^kmim l 

tzm. A:.m<DmitEi.lfiitrSL^ry'oXhS^\^^. 

[0 0 5 8] ^y^c. -4^m^(DM.miz^^y7^ h 

uut^m^nrnt^tLx. zn^z 0 0 ox:^±<d^u. 
xmniim L fzAmmm ^m^^^ct^^x^^. 
[0 0 5 9] &L±m^rz^^yr^ h. ^mmit 

[0 0 6 0] &5if,tt£fi. m&m^ mmm{tmm/^mm 
itmrn. c^^yr^ h<Dmxm<u^. ^rz. ^i^icom 



(6) 



^KfDa¥ 11-297354 



yy-ih. ^^.mtmm. mmmitE&m. rnvksiom-c 

[0 0 6 1] cnecofiu. 'j^^/A'^H-T^, flaK-y 
[0 0 6 2] u^. ±mLrziEmm^n^iAmm^n^ 

[0 0 6 3] /u>y-mmtLx\t. mpiift. Jitu^ 

ryfte-'jT'> (PVDF) -^7!^UT-h^:7;!/;tnx5^ 

u> (PTFE) m^^j^L<mmr^z,tf)<x^^. 

[0 0 64] /u >y-mmmmmmtux}rt. ±m 
Lrz<kotj:yymm/u >y'-mm^mm'r^ z.tt)<x 

iit^^x^^. mz. y ymm/u >y'-mmtLx^^ 

Vyyit\zr,yj^> (PVDF) LfcJg^fcti. 

N-;<^;utrDij \^>^!tf:^L<§im-r^z.ty}^X'^ 
m.m<DjBikmi.zjt^\:^xm:s:ik^'r^cty)^x^ 
[0 0 6 5] u±^Lrz<to\z. :^^m\z^^^?Kmm 
fR^^t^i^xmnn-^n^o ^yKnmi&zi'Am,i&(D 
ikmz-Di^^xh. ^^^(D'4^:^m.mwizi:knm^mmz. 
:itf)<x^. {iijtKDMiK^z'D^.^x^mm^-fy'^Wim'y 

[0 0 6 61 

(^jst^ji j^T. '^^momt^mumm&uz^^^xmm 

[0 0 6 7] CCT'«. #f7K^fl??acC0im/S;6^'^?l!iOt*tt: 
[0 0 6 8] ^^{^1 



^r. UtT(7)ckofci|ftta®l$flHSiLfco 
[0 0 6 9] fi&46fi, ft^SriKjS<hLT.^JBI»*^9 0 
mStS^t. fif^^PJiLT>t?'J7ry{te-UT'>^&l Offi 

[0 0 7 0] ^LT. ^ftSUSmi OchLTr^C^ 1 5 u 

-•:^i^7>m^zx-^rE-/)XJEmrmt^ct{z^'DXi\!r 
ikMrni^f^mLfz. 

[0 0 7 1] --Jj. &sT<OJzo^zVf}i^iEm2^ilFmL 

fZo 

[0 0 7 2] ^r, mmmmsa^tLxL i Mn.o^^g 
owLmmt. '^mmmtLxmmm^M^emms^t. «s 

S^iP^PJ <h L T 7p U ^ {t U 7^ > ^ 4 ffiSg(5 ^ig^S- L 
TiE^'&Jpj^^igb. ^?PJi:/cC'5N-^^>il^-2-trD 

[0 0 7 3] ^LT. JEmmnii^l l^Lxm^ 20 u 

m^zi.miEm'^my.^ u-^m-^zm^. w^^Ltzm^ 
{c. a-^-:/u7.mz^Kf!£mfS.m'r^z.h{z^-DX 
rfiXiEm2^mmi.rz. 

[0 0 7 4] iu±cDct o iz Lxn^&^hrz^mMm 1 2^ 

tX?SttIES2^, SI Jcl^-Tct^Jr. m^2Sum<Dm 
^?LM£7puyplf lx>:7^;l/Ai:b7'ci:'5-fc:/^l^— ^ 3 
^rLT. MMl. -tA-U—^S. IEI12. -fe/^U~:$^3 

mmmi^^i^mi^rz. 

[0 0 7 5] c.<D^o{zLxf^mLrzMmmMm{^^. 
±.Tmm \zmmm 4 ^ tm l tzi^mx- y^jitsb^^^ 
mi^rz&^mnmm 5 {zi\^mvrz. 

[0 0 7 6] -eLT. MWL<r>mm^^^rzisb\z. -v'r 
^bSSt^^^MU-H 1 2.^MmMW^\ 0;&^e>^!?mLTn! 

S5«8 LTmSg 7 himMm\zmMt\.tz. 
[0 0 7 7] ^*:t.\-c. '^ftkf&sott'fc. e(T(^^uc^< 

[0 0 7 8] 
[3E1] 



(7) 



^Irlffl^- 1 1 -2 9 7 3 





% 

01 

1 


2 


m 
m 

3 


9: 

m 

4 


m 
t& 
m 

5 


m 

m 
m 

6 


tt 
1 


it 

m 

m- 

2 


it 
3 


J± 
R 

m 

4 . 


tt 
5 


* 

O 

II 




If !'•/*-*• 4-KS«X) 


25 


25 


25 


25 


20 


30 


25 


25 


10 


40 


25 












1U 










OU 


AA 














40 


35 


35 


45 


30 


35 


« 


fh77A«*l)MUf)i(mol/l) 


2.0 


2.5 


3.0 


5.0 


2.5 


2.5 


1.0 


6.0 


2.5 


2.5 




'vt?7ft*D'J>K'J«A(mol/l) 






















1 .U 


It 

1i 


m 


»Sft(mAh) 


1090 


1 1CQ 


noo 


1090 


1090 


1095 


990 




995 


1080 


1120 




515 


518 


517 


510 


513 


514 


350 


453 


321 


460 


606 




76 


78 


80 


78 


82 


81 


75 


68 


80 


50 


80 




■64 


65 


65 


65 


60 


64 


4B 


55 


42 


63 


40 




83 


84 


84 


83 


81 


82 


77 


80 


75 


84 


fiO 



[0 0 7 9] ^LT. mmiastMm^it^Tjiyr 
x\ mm.j&mfm^8. PTC5g^9^£r/tctc?ik^7^ 

CO 0 8 0] mmm 2 ^^^mm e Rrxtt:fe{^j i -^itmm 
5. . - 

[0 0 8 1] &.±<D^o\zLxiiFmLrzmmmi^mm 
[0 0 8 2] <mv^m<DWB\:^m>i^MLrz^mmz 

P\LX. jt^E^m^4.. 2V^L. 3t^E®Sf£^ 1 0 0 0 
&m®^^5 0 OmA^L. *^±tttiE$:2. 7 

[0 0 8 3] <mt}ms^<Dmm'JJ1^>V}mmmm^'^(D 
^tr-Drzm. Mcnmrn (dod) =7 o%tu^^x% 

7 0 0mA(7)&m^T&^L, &^g!^^<?D^Sg^fTo 
?t^tC. 5 0 0mA, 1 0 0 0mA. SOOOmAO^Sr 

s^xf^.Lxmf)&!S^t ltz. 

[0 0 8 4] <^miV}^<omm-)im>mmmmmim<o 

^n-oTzm:. - 2 OrotEMWrtT. WL'SmM^ 5 0 0 



mA<hL. 8^ll:^liJEE^2. 7 SV tl.tzMVXtm'kn 

-m<Dmmmziit^\tw^^. mmm^iQo%h\. 
[0 0 8 5] <t^i^^^ ^ mm<Dmm'Jim>WM\.rz 

^W&^z-Di^^X. ^?im£^A, 2 V^L.. ^fG^E^^ 
1 0 0 OmA<hL, 3t^2IJ*ftS]^2. 5 njflHi: Ui^^f^hT' 
<7)3fetB^fT^^. -^O'^, &11i1E«£^7 0 OmA^L, 

.itm^2. 7 5 vi:Ufc^fl••-t:<^ssc^^^^f^.>. z.n^ 

OilLTfroT, 3 0 0 tl-< ;K0jfe&ltI^f7o rc^> 

[0 0 8 6] <j^Mffi^^#tt<^M:^te>*n]ej^aaid^ 
WiCD^^mm^e ox:(Dmmm\zi sBmti^'Lrzm. vi 

^^JJW^ia^ I 0 0 % t LX^idfZo 

[0 0 8 7] &s±mw&m^^. ^i^z^r. 
[0 0 8 8] ^m&n'^nmm6\t. x,9-u>tf-^:^^ 
-h^2 o^fi%-3 o§a%'g'W-r^**^iiE»titc, 

LiBF^^2. Omol/I-'S. O.mo \ y \ (DWk 

BixmmLxta^t^TK'^mm^^'r^o z,<d^o\z. x 

mmi--mmm6\t. ^i<Dia^f)^ibm^/)^yx^'D{z. 
mmm. mfj^m. <&mm. ^u^^ ^ )]^^^isizj^ 

[0 0 8 9] L i B F ,<DmBif)m^mm^ D t> 

/h$l^ltf§J{?yni. sej5fi{?9l'-^J!ifiW6tctti$LT. 

\tf^m2\t. mmmi^-nmmejzohs mz. mw^ 



(8) 



fmV- 1 1 -2 9 7 3 5 4 



- [0 0 9 0] Lrzii<z>r. It^TKJil^attf'tDL i BF^OT 
mmi. 2. 0mol/l~5. Omo I / 1 T-*-5C 

[0 0 9 1] Sfc. X^U hrofitTjtjTr^ia 
[0 0 9 2] L.Ac*toT. **fi¥llE4'OX?U>;^-iJf 

2 o^ia%~3 o^a%-e*-5ct 

[0 0 9 3] Sfc. mSirLTL i BF<ro<-^t)i5fC 
L i PF,i&/fJI/^Tt>SJtfe!!<fiJ5«. mz, iSSMfiSf^W 

[0 0 9 4] V>//>jKft#lX«U5^ 
'^AV>/f>!l?{t%5:^€fIESi:. 'J^K^L.'S: H-:/JL. 
•:?flKK-ypIflg;fS:#<s|.j;oy5:SftMi:, x?^U->;<3-;t? 



[0 0 9 5] 

A¥SiS*ti^t^L i BF4€:m«¥gttLT/HUH gSlfi^K) 
vxm^\ U^fcL i BF4<ojSilE&yr#7K»i«4"«x 

Mt s n -5 * ; ^ ^iiet -h ro^i^Tfc *5 tt s ?am$ 

[SI] *5Sl5JS:jgfflUfeP]f5!IS#:*m»?J&=i5<m« 

[t-j^ogtte«] 

1 ftffi. 2 3 •b/'?L'-^'. 4 
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